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The asymmetric unit of the title compound, C15H13FN2O, 
contains two independent molecules with different conforma- 
tions; the two aromatic rings in the independent molecules 
form dihedral angles of 85.3 (2) and 10.0 (2)°. In the crystal, 
N— H- ■ O hydrogen bonds link the molecules into chains 
along [100]. 

Related literature 

For related structures, see: Xu et al. (2011); Wang et al. (2012); 
Hu & Liu (2012). For the biological activity of benzohydra- 
zones, see: ZhAng et al. (2012). 




Triclinic, PI 
a = 7.8516 (13) A 
b = 8.1466 (13) A 
c = 21.158 (3) A 
a = 86.668 (2)° 
= 85.806 (2)° 
Y = 79.772 (2)° 

Data collection 

Bmker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r„i„ = 0.985, r„„ = 0.986 

Refinement 

R[F^ > 2a(F^)] = 0.041 

wR{F^) = 0.126 

S = 1.06 

4844 reflections 

351 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1326.9 (4) a' 
Z = 4 

Mo Ka radiation 
II = 0.09 mm"' 
r = 298 K 

0.17 X 0.15 X 0.15 mm 



9780 measured reflections 
4844 independent reflections 
4067 reflections with / > 2cr(/) 
Ri„, = 0.019 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„, = 0.18 e A"' 

APmm = -0.21 e A"' 



D- 


H-A 


D-H 


H-A 


D-A 


D-H- - A 


N4 


-H4-01 


0.89 (1) 


1.93 (1) 


2.8115 (15) 


168 (2) 


N2 


-H2- ■ 02' 


0.89 (1) 


2.08 (1) 


2.9185 (16) 


157 (2) 



Experimental 

Crystal data 
C,,H„FN,0 



Symmetry code: (i) x -f 1, y, z. 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: CV5308). 
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N'-(3-Fluorobenzylidene)-2-methylbenzohydrazide 

Ying Song^ Jian-Long Zhao^ Jan-Gang Wang^ Fei Lu^ Hong Lu and Shi-Peng Li 

Comment 

Benzohydrazones derived from the condensation reactions of benzohydrazides with carbonyl-containing compounds have 
been proved to have antimicrobial and antitumor activities (Zhang et al, 2012). Herewith we present the title compound 
(I), which is a new benzohydrazone derivative. 

The asymmetric unit of the title compound contains two mdependent molecules, A and B, respectively, with different 
conformations (Fig. 1) - two aromatic rings in the independent molecules form the dihedral angles of 85.3 (2)° (B) and 
10.0 (2)° (A), respectively. All the bond lengths and angles are normal and correspond to those observed in the related 
structures (Wang et al, 2012; Hu & Liu, 2012; Xu et ah, 2011). In the crystal structure, intermolecular N — H--0 
hydrogen bonds (Table 1) link the molecules into chains in [100] (Fig. 2). 

Experimental 

Equimolar quantities (1 mmol each) of 3-fluorohlorobenzaldehyde and 2-methylbenzohydrazide were mixed in 50 mL 
methanol. The materials were stirred at room temperature for 1 h to give a clear colorless solution. Colourless block-like 
single crystals were obtained after a few days. 

Refinement 

Atom H2 located from a Fourier map was isotropically refined, with N-H distance restrained to 0.90 (1) A. C-bound H 
atoms were positioned geometrically and treated as riding on their parent atoms, with C-H distances of 0.93-0.96 A, and 
with L/iso(H) set to 1.2-1.5 Ueq(C). 

Computing details 

Data collection: SMART (Brnksv, 1998); cell refinement: 5^Wr(Bruker, 1998); data reduction: SAINT (Bmker, 1998); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 2 

Molecular packing diagram of (I), viewed down the b axis. Hydrogen bonds are shown as thin dashed lines. C-bound H 
atoms omitted for clarity 
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N'-(3-Fluorobenzylidene)-2-methylbenzohydrazide 



Crystal data 

Ci5H,3FN20 
M, = 256.27 
Triclinic, PI 
0 = 7.8516(13) A 
Z7 = 8.1466 (13) A 
c = 21.158(3)A 
a = 86.668 (2)° 
jS = 85.806 (2)° 
y = 79.772 (2)° 
V= 1326.9 (4) A3 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
r„,„ = 0.985, = 0.986 

Refinement 

Refinement on 

Least-squares matrix: full 

R[I^ > 2ff(F)] = 0.041 

w7?(i^) = 0.126 

5= 1.06 

4844 reflections 

351 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=A 

F(000) = 536 

1.283 Mgm-3 
Mo Ka radiation, a = 0.71073 A 
Cell parameters from 5461 reflections 
(9 = 2.6-27.0° 
H = 0.09 mm"' 
r=298K 
Block, colourless 
0.17x0.15x0.15 mm 



9780 measured reflections 
4844 independent reflections 
4067 reflections with /> 2(j{I) 
i?i„. = 0.019 

OnwL 25.5 , ^min 2.6 

h = -9^9 
k = -9^9 
/ = -25^25 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[ct\F,^) + (0.0719P)2 + 0.1885P] 

where P^(F,^ + 2F,y3 
(A/a)„^ = 0.001 
Ap™, = 0.18eA-3 
Ap™„ = -0.21 e A-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



X y Z t/iso*/t/eq 

Fl 0.49294(13) -0.42660(13) 0.33943 (6) 0.0741 (3) 

F2 0.1795 (2) -0.2449(2) 0.48808 (6) 0.1094(5) 

Nl 0.86796(15) 0.01129(14) 0.27473 (6) 0.0424(3) 
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0.0042 (7) 


-0.0032 (7) 


C26 


0.0768 (13) 


0.0993 (15) 


0.0448 (10) 


-0.0104(11) 


0.0115(9) 


0.0120 (9) 
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C27 
C28 
C29 
C30 



0.0740 (13) 
0.0482 (9) 
0.0438 (8) 
0.0635 (12) 



0.1000 (15) 
0.0761 (12) 
0.0538 (9) 
0.1075 (16) 



0.0625 (12) 
0.0714(12) 
0.0518 (9) 
0.0501 (10) 



-0.0154(11) 
-0.0075 (8) 
-0.0068 (7) 
-0.0086(11) 



0.0323 (10) 
0.0223 (8) 
0.0084 (7) 
-0.0095 (8) 



0.0091 (11) 
-0.0017 (9) 
-0.0012 (7) 
0.0069 (10) 



Geometric parameters (A, °) 



F1 CI 
r i — K^A 


1 .Jjyo yi-o) 


PI ^ c^A 


1 1,9.A (0\ 
1 .jo^ yZ ) 


rZ — / 


L.J J ' y^^) 


PI Wl ^ 


u.yjuu 


■\ri P7 

IN 1 — \^ I 


i.Z / J J yLo) 


Plj J^\A 

L^IH^ — ^rllH- 


u.yjuu 


IN 1 — i>IZ 


1 '^S7J. /'I 


P1^ TTl^A 


u.youw 


iNZ ^^o 




PI ^ XJ1 CR 


u.youu 


IN z — riz 


U.oy^ [y ) 


pic LJ1 Cp 


u.youu 


"w^ coo 


1 7ASQ /'I Q\ 


p 1 p 1 7 


1 ^A7 {0\ 
L.jyj/ yzj 


Wj INH- 




c^f^ P91 

i O K^Z 1 


1 '^QJ. fO\ 

i . jyH- \^z J 


XT/I P9'2 




P 1 A R1 A 

l_/ 1 0 — rl i 0 


u.yjuu 


XT/1 U/1 

iN^f — rl'4 


fl OQ'5 /Q\ 


CM PIS 


l.jOV yj ) 


l-'O 




C 1 S P 1 Q 

1 o — 1 y 


i,j / z yj) 


vJZ — V^ZJ 




C 1 S HI 8 


u.y juu 


c^ CO 


i . J 0 / (^Z J 


piQ P9n 
ly — ^^zu 


1 ^QA {"i.^ 
i .jy^ yj ) 


C\ Cf\ 


1 ^01 {0\ 
i.jyi (^z J 


PIQ TT1Q 

1 y — 1 y 


u.yjuu 


c^ HI 


u.yjuu 


P9n P91 

\^Z\J — \^Z I 


1 l.^.f^ (0\ 
i.joK) yZ) 


v^z — 


1 . joo yz ) 


COO 1490 


\j.yj\j\j 


C^ CA 


L.J / V yj ) 


P91 P99 
y^z i — K^zz 


1.^0/ yZ) 


CI 

y^j — rlj 


V.yjVK) 


COO H99 
v.'ZZ — rizz 


u.yjuu 


CA C^ 
^^■4 — 


1 ^87 {0\ 
I.Jo/ (^ZJ 


CO^ COA 

\^zj — y^z^ 




CA UA A 

\_/'4 — rl'-f /\ 


V.yjW 


COA COO 
y^ZH — L^zy 


1 '30Q (")\ 

i. Joy t^z ) 


C5— C6 


1.386 (2) 


C24— C25 


1.404 (2) 


C5— H5 


0.9300 


C25— C26 


1.390(2) 


^^0 — / 


1 Af^i^ (^ Ci\ 

1 .^0 ID y i-y) 


P9'> C^f\ 




CI H7 


u.y juu 


COfk COl 

v^zD — y^z 1 


1 ^7^ ^^^^ 


po CO 

i_-o — 


i.H-yoo \Lo) 


P9A W9^ 




PQ c^A 


i . joo yZ) 


COl P98 
^Z 1 — y^Zo 




PQ c ^ n 


1 .hkjj yz ) 


COl 1497 

y^Z 1 — rlZ / 




Pin p 1 1 


1 ^QH (0\ 
i . jyu ^^z J 


P9S P9Q 
V^Zo — y^zy 


1 ^78 t'y\ 


c 1 n p 1 


I.JUj (^Z ) 


COSl 1498 
V_/Zo — ^rlZo 


V.yjVK) 


P1 1 PI ? 


1 '^77 ^"^^ 
l.j / / yj) 


P9Q 149Q 
v^zy — rizy 




P1 1 HI 1 


u.yjuu 


P^O H^OA 




C12— C13 


1.369 (3) 


C30— H30B 


0.9600 


C12— H12 


0.9300 


C30— H30C 


0.9600 


C7— Nl— N2 


115.08(12) 


H15A— C15— H15B 


109.5 


C8— N2— Nl 


119.04(11) 


CIO— C15— H15C 


109.5 


C8— N2— H2 


120.3 (13) 


H15A— C15— H15C 


109.5 


Nl— N2— H2 


120.0 (13) 


H15B— C15— H15C 


109.5 


C22— N3— N4 


114.56(12) 


C17— C16— C21 


118.33 (17) 


C23— N4— N3 


120.56(11) 


C17— C16— H16 


120.8 


C23— N4— H4 


121.3 (13) 


C21— C16— H16 


120.8 


N3— N4— H4 


117.7(13) 


F2— C17— C18 


118.24(17) 


C2— CI— C6 


118.59(14) 


F2— C17— C16 


118.05 (19) 
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C2 — CI — HI 


120.7 


C6 — CI — HI 


120.7 


Fl — C2 — C3 


110 f\0 / t A \ 

118.08 (14) 


Fl — C2 — CI 


110 C C /f A\ 

118.55 (14) 


C3 — C2 — CI 


123.37 (15) 


C2 — C3 — C4 


117.99 (14) 


/"i'^ /"^T Ty? 

C2 — C3 — H3 


1 1 A 

121.0 


C4 — C3 — H3 


121.0 


C3 — C4 — C5 


120.65 (15) 


C3 — C4 — H4A 


119.7 


C5 — C4 — H4A 


1 1 A T 

119.7 


Co — C5 — C4 


120.37 (15) 


r^ii r~^c TTC 

Co — C5 — H5 


119.8 


C4 — C5 — H5 


119.8 


C5 — C6 — CI 


119.02 (13) 


C5 — C6 — C7 


iir\ /' '> /'iT\ 

119.63 (13) 


Cl — Co — C7 


121.36 (13) 


Nl — C7 — Co 


1 A CI / 1 1\ 

120.57 (13) 


Nl — C7 — H7 


119.7 


Z^/' TTT 

Co — C7 — H7 


119.7 


r^o XT'^ 

Ol — L8 — N2 


Yll.Zi^ (Iz) 


Ol — C8 — C9 


1 '^'^ Z' C /I ^\ 

122.65 (12) 


"vy^ f~\c\ i^r\ 

N2 — C8 — C9 


114.79 (11) 


C14 — C9 — CIO 


11A C\/' /lOX 

119.96 (13) 


L14 — C9 — L8 


110 C\il / 1 

118.96 (12) 


CIO — C9 — C8 


121.05 (12) 


Cll — CIO — C9 


117.18 (14) 


Cll — CIO — C15 


110 00 

118.83 (15) 


C9 — CIO — C15 


1 '^■^ AO /I 

123.98 (14) 


C12 — Cll — CIO 


122.50 (16) 


C12 — Cll — ^Hll 


118.8 


/~1 1 11 TT 1 1 

CIO — Cll — ^Hll 


118.8 


C13 — C12 — Cll 


1 1 A 00 /I C\ 

119.88 (15) 


C13 — C12 — H12 


120.1 


Cll — C12 — H12 


120.1 


C12 — C13 — C14 


1 1 A '^'^ /I 

119.22 (16) 


C12 — C13 — H13 


120.4 


C14— C13— H13 


120.4 


C13— C14— C9 


121.24(15) 


C13— C14— H14 


119.4 


C9— C14— H14 


119.4 


CIO— C15— H15A 


109.5 


CIO— C15— H15B 


109.5 



C18 — C17 — C16 


123.7 (2) 


C17 — C18 — C19 


1 1 ^7 A^T / 1 0\ 

117.97 (18) 


1 T 0 TT1 0 

L17 — C18 — ^H18 


1 1 A 

121. U 


y~11A /~110 TT10 

C19 — C18 — ^H18 


1 1 A 

121.0 


1 0 /"^ 1 A /~i 0 A 

c 1 8 — c 1 y — Cz u 


1 OA 0 £^ /I A\ 

120.86 (19) 


/~^10 /^1A TT1A 

C18 — C19 — H19 


119.6 


C20 — C19 — HI 9 


119.6 


Cz 1 — LzO — C 1 y 


119.7 (2) 


Czl — Czl) — HzO 


120.2 


C19 — C20 — H20 


120.2 


C20 — C21 — C16 


1 1 A A /' /"\ C\ 

119.46 (15) 


CzO — Lz 1 — Czz 


119.93 (16) 


C 1 0 — Cz 1 — Czz 


lOA CO i \ A\ 

120.55 (14) 


N3 — C2z — Czl 


I'll 

121.35 (13) 


1SI3 — C22 — H22 


119.3 


Czl — Czz — Hzz 


1 1 A T 

119 J 


Uz — Cz3 — JN4 


Izi.Uj (lz) 


yjl — C23 — Cz4 


124.02 (13) 


N4 — C23 — C24 


112.93 (11) 


C2y — Cz4 — C25 


120.14 (13) 


/^'^n /^O/i /^O"! 
Czy — Cz4 — Czi 


llo.zU (13) 


C25 — C24 — C23 


1 1 /I '>\ 

121.65 (13) 


C26 — C25 — C24 


1 1 T A A / 1 /'\ 

117.09 (16) 


C26 — C25 — C30 


1 1 A AC /"I 

119.45 (16) 


C24 — C25 — C30 


1T> A C f A A\ 

123.45 (14) 


(Jll — C26 — C25 


122.25 (18) 


/^■^T /~1'^y-' TT-^/^ 

C27 — C26 — H26 


118.9 


Cz5 — CzD — H2o 


1 1 0 A 

118.9 


C28 — C27 — C2o 


120.26 (16) 


C28 — C27 — H27 


119.9 


r~^'~\/' f~^^^ TT'lT 

C26 — C27 — H27 


119.9 


e~^'^'~i r^^o r^/^n 

L.21 — C28 — C29 


119.17 (17) 


f~^'^n /~*'>0 TTOO 

C27 — C28 — ^Hio 


1 'lA /I 

120.4 


C29 — C28 — H28 


120.4 


C2 8 — C2 9 — C24 


121.09 (16) 


/~i'**0 /~^'^A TT'^A 

C28 — C29 — H29 


1 1 A C 

119.5 


C24 — C2 9 — H2 9 


1 1 A C 

119.5 


C25 — C30— H30A 


109.5 


C25— C30— H30B 


109.5 


H30A— C30— H30B 


109.5 


C25— C30— H30C 


109.5 


H30A— C30— H30C 


109.5 


H30B— C30— H30C 


109.5 



Hydrogen-bond geometry (A, °) 

£)— H-yj D— H H-^4 D-A D—Yi-A 

N4— H4-01 0.89(1) 1.93(1) 2.8115(15) 168(2) 
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N2— H2-02' 0.89(1) 2.08(1) 2.9185(16) 157(2) 

Symmetry code: (i) x+l,y, z. 
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